Optimization experiments
For the optimization experiment, the following reaction was set up under different conditions and a sample was taken with a syringe after different times. The samples were diluted with ethyl acetate (1.5 mL) and checked by GC-MS. The relative conversion was calculated based on the integrals of the signals of 10a, 6a and 11a, respectively. There were no additional peaks visible in the spectrum.
The propellane solution {B|1} (0.0345 g, 0.522 mmol, 1.00 equiv) was added to a solution of diphenyl disulfide {A|10a} (0.114 g, 0.523 mmol, 1.00 equiv) in THF {S1} (1.0 mL) under argon atmosphere in a quartz flask and the mixture was irradiated with different light sources for 2 h. 4 General procedures
General procedure a
The propellane solution (1.00 equiv in Et 2 O) was added to a solution of the disulfide (3.00 equiv) in THF under argon atmosphere in a quartz flask and the mixture was irradiated with UV light (500 W) for 20 min. After evaporation of the solvent, the crude residue was purified via column chromatography or preparative TLC.
General procedure b
The propellane solution (2.00 equiv in Et 2 O) was added to a solution of the disulfide (1.00 equiv) in THF under argon atmosphere in a quartz flask and the mixture was irradiated with UV light (500 W) for 20 min. After evaporation of the solvent, the crude residue was purified via preparative TLC. (1): In a flame-dried round-bottomed flask that has been purged with argon 1,1-dibromo-2,2-bis(chloromethyl)cyclopropane (4.04 g, 12 mmol, 1.00 equiv) was dissolved in diethyl ether (17.0 mL) and cooled to −40 °C. 1.9 M Phenyllithium solution (2.06 g, 12.9 mL, 25 mmol, 2.00 equiv) in dibutyl ether was added dropwise under vigorous stirring. After complete addition the mixture was allowed to warm to 0 °C and stirred at this temperature for further 2 h. The reaction flask was attached to an argon purged rotavap with dry ice condenser. The receiving flask was cooled to −78 °C and the product was distilled together with diethyl ether. The water bath was set to 20 °C and the pressure was reduced from 500 mbar to 20 mbar slowly. A solution of 1 in diethyl ether was obtained and stored at −78 °C.
Synthesis
To quantify the concentration of 1 an aliquot was taken and reacted with thiophenol (see 5a). With the calculated concentration the yield could be determined retrospectively and ranged from 57% (0.40 M) to 78% (0.55 M) in different batches. 2989, 2961, 2925, 2907, 2867, 1951, 1878, 1715, 1578, 1572, 1472, 1436, 1388, 1327, 1300, 1197, 1159, 1126, 1099, 1088, 1062, 1020, 1000, 987, 928, 907, 890, 849, 759, 739, 703, 687, 554, 507, 476, 422 425, 476, 509, 544, 557, 703, 744, 761, 776, 817, 892, 925, 1010, 1089, 1133, 1171, 1196, 1262, 1289, 1384, 1443, 1473, 1572, 1639, 1740, 1897, 2854, 2868, 2907, 2924, 2959, 2987 cm , 3081, 3054, 3000, 2963, 2915, 2876, 2850, 1742, 1568, 1553, 1503, 1445, 1421, 1401, 1378, 1360, 1288, 1203, 1137, 1125, 1096, 1050, 1018, 990, 926, 894, 874, 837, 790, 660, 561, 530, 521, 507, 463, 428, 409, 390 cm -1 .
The conditions for this reaction were deposited at Chemotion-repository:
Original Data for the target compound can be accessed on the repository Chemotion: 2966, 2912, 2871, 1900, 1642, 1596, 1565, 1490, 1445, 1397, 1377, 1299, 1197, 1179, 1147, 1132, 1118, 1102, 1094, 1040, 1017, 929, 892, 809, 707, 633, 554, 513, 483, 415 2958, 2919, 2850, 2836, 1737, 1589, 1570, 1490, 1462, 1441, 1404, 1377, 1285, 1239, 1198, 1183, 1173, 1132, 1098, 1057, 1030, 1007, 922, 891, 875, 829, 813, 798, 758, 714, 663, 640, 628, 584, 555, 545, 524, 503, 487, 446, 405, 387, 381 cm Tert-butyl nitrite (1.83 g, 2.11 mL, 18.0 mmol, 3.00 equiv) was added to a solution of para-toluenesulfonic acid monohydrate (3.37 g, 18.0 mmol, 3.00 equiv) in acetonitrile (25.0 mL), followed by 2-phenylaniline (1.00 g, 5.90 mmol, 1.00 equiv). After consumption of the starting material, potassium iodide (4.90 g, 30.0 mmol, 5.00 equiv), dissolved in 5 mL water, was added slowly and the mixture was stirred for 2 h at rt. The product was extracted with ethyl acetate and washed with sat. Na 2 S 2 O 3 and water. The aqueous phase was back-extracted with ethyl acetate. The combined organic layers were dried by the addition of Na 2 SO 4 . The mixture was filtered through a glass funnel and the solvent was evaporated under reduced pressure. The obtained crude product was purified via flash-chromatography on silica gel using cyclohexane giving the target compound 17 as a yellow oil in 83% yield (1.38 g, 4.93 mmol). R f = 0.51 (cyclohexane). 2993, 2962, 2910, 2870, 1584, 1494, 1459, 1443, 1424, 1198, 1157, 1123, 1069, 1038, 1007, 925, 870, 769, 751, 700, 680, 613, 552, 535, 501, 467, 435, 411, 380 cm (cc1) , 2959, 2921, 2905, 2868, 1737, 1578, 1472, 1438, 1391, 1302, 1261, 1203, 1177, 1142, 1130, 1086, 1067, 1020, 999, 909, 887, 860, 802, 779, 744, 704, 688, 660, 615, 582, 550, 506, 477, 446, 421, 390 cm , 2959, 2919, 2904, 2868, 2851, 1907, 1735, 1655, 1571, 1472, 1441, 1385, 1259, 1207, 1201, 1173, 1142, 1116, 1091, 1011, 907, 887, 860, 822, 800, 745, 704, 557, 543, 506, 446, 390 cm -1 .
The conditions for this reaction were deposited at Chemotion-repository: , 402, 428, 459, 496, 528, 545, 663, 734, 793, 837, 853, 863, 890, 990, 1006, 1023, 1052, 1095, 1129, 1140, 1177, 1211, 1261, 1288, 1364, 1378, 1401, 1418, 1445, 1463, 1551, 1605, 1689, 2853, 2874, 2908, 2921, 2959, 2986 2919, 2905, 2868, 1735, 1487, 1459, 1441, 1397, 1377, 1299, 1261, 1203, 1177, 1142, 1128, 1102, 1094, 1038, 1017, 970, 942, 909, 888, 860, 809, 778, 734, 707, 635, 550, 507, 479, 445, 405 cm (ATR, ṽ) = 3027, 2986 (ATR, ṽ) = 3027, , 2961 (ATR, ṽ) = 3027, , 2907 (ATR, ṽ) = 3027, , 2871 (ATR, ṽ) = 3027, , 2844 (ATR, ṽ) = 3027, , 1493 (ATR, ṽ) = 3027, , 1452 (ATR, ṽ) = 3027, , 1435 (ATR, ṽ) = 3027, , 1239 (ATR, ṽ) = 3027, , 1201 (ATR, ṽ) = 3027, , 1126 (ATR, ṽ) = 3027, , 1068 (ATR, ṽ) = 3027, , 1027 (ATR, ṽ) = 3027, , 1000 
